Huygens' principle for the electromagnetic field can be stated in a concise mathematical form by using the unified electromagnetic field vector, together with the dyadic Green's function.
Following Bateman' and Itoh,2 we introduce the unified electromagnetic field vector defined by 
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The ambiguity sign & 1, denoted by h , will be used as a separation operator similar to 47 or i in complex number theory. We adopt the rule that 19 = 1. By multiplying (2) by r and adding i t to (1) we obtain
where
with k = u~q = 2 r / X . Eqs.
(1) and (2) can be recovered from (5) by separating the parts with and without
h.
A function, such as
therefore plays a similar role as the function u+iv in complex variable theory. For convenience, we shall call A of (7) the transversal part, and B the longitudinal part.
To integrate ( 5 ) , we first take the curl of that equation that yields
* Received by the PGAP, June 13, 1960. A more detailed esposition of the subject is contained in a n article written in Portuguese, to be published by the Brazilian dcademy of Sciences. M7e introduce now the free-space dyadic Green's function3 defined by which satisfies the equation (11) where I denotes the unit dyadic, and 6(r/r') the three dimensional delta function.
-Applying now the vector Green's identityl to (8) and (ll), we obtain 4 -f -+ For the case that f does not exist inside 17, (12) reduces to Eq. (13) represents perhaps the most compact expression in describing Huygens' principle as applied to a harmonicall>; oscillating electromagnetic field. By taking the transversal part and the longitudinal part of (13), one obtains, respectively, the expressions of E (r) and H ( r ) derivable by the conventional method. The fornlulation described here, of course, does not yield any new information about the Huygens' principle. I t merely assembles our known knowledge in a more concise form. I t is obvious that the technique outlined here can readily be extended to problems involving dyadic Green's functions which satisfy certain specific boundary conditions, such as the vector Dirichelet and the vector Neumann c0nditions.j wave diffraction by an aperture in an infinite plane conducting
